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EXECUTIVE SUMMARY

Three successive and related studies attempted to identify the extent to

which the automation of offices in DoD might affect 1980 - 1995 traffic load

planning for DCS network capacity.

The DoD lags the civilian business sector by five to ten years in plan-

ning and incorporating the new office technologies. In fact, very little co-

ordinated effort is apparent within DoD at a high enough level at the present

time to forsee accurately what will be the extent of office automation in the

future other than to say that modernizing trends will be significant.

The present studies proved to be inconclusive in terms of defining quan-

titative automation traffic load requirements for the various MILDEPS and

Agencies within the DoD which would directly affect telecommunicatons network

planning. The qualitative results, however, are significant in that they

raise the fundamental issue of whether the right questions were being asked at

the right command level.

As a result of synthesizing the findings of the series of three studies,

the following problem areas are identified:

+ There is a lack of compatible interfaces among office automation

technologies

+ There is a lack of knowledge on the part of potential users of auto-

mation technologies regazding availability and capabilities of

those technologies

+ No quantitative circuit loading projections are available at any le-

vel of the MILDEPS or Agencies

+ There is no DoD wide planning for office automation

and the following key conclusions are stated:

+ The lack of quantitative requirements and knowledge regarding use of

office automation technologies does not permit one to define or

determine the impact of office automation technologies on future

communication needs

+ Technical sophistication of office automation equipments has pro-

gressed to a point where capabilities represented are highly at-

tractive to the user and certain cost savings are becoming obvious

ES-i 2



+ Users as a group are attracted to the new capabi]ities offered and

are universally "thinking" in this direction. In some cases plan-

ning has occurred and in some areas system/network installations

have been accomplished or are in the planning stage. Many of the

users ari potential users of these systems and networks are unin-

formed as to the communications impact and are being guided by the

individual equipment manufacturers and network vendors.

The following recommendations are presented for consideration:

+ One possible recommendation to provide a solution to the identified

problems is that a working group be formed by the DoD to pursue

the subject of office automation and resulting communications

requirements. In order for the working group to receive the nec-

essary recogniation and support it should be placed at the level of

the Office of the Secretary of Defense (OSD). Membership of the

working g:,,p should be drawn from all interested DoD agencies with

the chairmdn beirg selected from a position external to those bod-

ies and reporting to the Secretary of Defense.

+ Development of similar working groups in each of the DoD MILDEPS and

Agencies is indicated as the prime point of interface between the

OSD worKing group and the MILDEPS and Agencies.

Increased emphasis on office automation is inevitable throughout the

DoD. A high level effort to identify the applications and associated technol-

ogies with specific requirements by the MILDEPS and Agencies is required, not

only to permit quantification of communications requirements, but to assure

future compatibility and interoperability of involved hardware and software.
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EXAMINATION OF FUTURE DEFENSE COMM4UNICATIONS AGENCY NETWORK REQUIREMENTS
IN SUPPORT OF DEPARTMENT OF DEFENSE OFFICE AUTOMATION

1.0 INTRODUCTION

1.1 Report Objective. The objective of this report is to assess in

qualitative terms the impact of office information handling automation trends

within the Military Departments (MILDEPS) and other Agencies on Department of

Defense (DoD) telecommunications networks based on information available to

date. This information is required by the Defense Communication Agency (DCA)

so that future DoD telecommunications network planning may continue out into

the 1990 - 1995 time era.

To clarify this objective and its scope, several definitions are neces-

sary.

1.1.1 Definition: Office information handling automation. Refers to

modern computer and communications technology which is being developed to per-

mit quick, accurate, and non-labor intensive electronic information transfer

between offices using such media as electronic mail, teleconferencing, elec-

tronic word processing, facsimile, micrographics, i.e., the rapid exchange of

multi-media information over communication channels to geographically separ-I ated locations.

1.1.2 Definition: Available information. Information available to this

report comes from two previous studies which analyzed the trends in the tech-

nological development of automated office info~rmation transfer systems of the

future and projected future non-tactical, office automation related, communi-

cations usage within the DoD services.

1.1.3 Definition: Specific assessment objectives. To accomplish the

objective of this report, two questions must be answered: (1) To what extent

is the technology, already beginning to be uitilized in the civilian sector and

which allows rapid information exchanges between administratively connected

offices, likely to be~ adopted by the DoD to accomplish its business in the

1990 - 1995 time frame? (2) Will thle adoption of the new automation tech-

nologies impose any special design problems for DLA jin its 1990 - 1'995



j telecommunications network design in terms of unanticipated communication

modes or traffic demands which must be added due to these new technological

trends.

1.2 Approach. Several tasks were performed to accomplish the object-

ives of this report: (1) the data collected from the two previous studies (11

[2] were categorized and synthesized so as to relate probable future infor-

mation handling technologies which are known to be developing in the civilian

sector to DoD requirements for such capabilities (or reflected in current Tri-

Service communication planning) for the 1990 - 1995 time frame; and (2) the

results of the above task effort were translated into qualitative projections

as to the nature of the traffic loads to be imposed on DCA networks in 1990 -

1995, as well as likely traffic volumes to be generated by DoD which may have
to be added to planned capacity due to the incorporation of new office auto-

mated technologies.

1.3 Background. The present report represents a synthesis of the re-

suits of two previous studies undertaken by Naval Ocean Systens Center (NOSC)

under the sponsorship of the DCA.

The intent of this series of studies was to provide the Defense Commu-

nication Engineering Center (DCEC), the systems engineering branch within DCA,

with information about the probable growth of office automation technology in

the DoD military services and other DoD agencies which might lead to future

requirements wherein DCEC would have responsibility to plan for growth in

telecommunication networks during 1990 and beyond.

The first study [11, hereafter referred to as the Task 1 study, under-

took a technological survey of the state of the art in office automation meth-

ods which might lead to inter-exchange of information between offices over

telecommunication networks. The second study [2J, hereafter referred to as

the Task 2 study, investigated the extent to which the three Services are act-

ually planning to incorporate these new technologies into their administrative

operations.

2



It is from these data that a synthesis may be performed ot the status of

DoD planning for intercommunicating automated offices in relation to the new

developing technologies and placed in a format useful to DCA/DCEC in its tu-

ture telecommunication network design. This synthesis effort, the subject of

the present report, is hereafter referred to as Task 3.

3
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2.0 RESULTS SUMMARY OF TASK I AND TASK 2 STUDIES

2.1 Geuteral Infoimation. ".,. esults of Task I and Task 2 studies

are presented in thi t ction in summa ry form. The purpose of a brief review

of this matei ial is to furnish the reader with sufficient informaLion so

that the presert report will stand by itself without extensive knowledge of

the actual Task., rJd Task 2 documents.

This purpose is jcc,,ipl ishod in two ways. First, condensed versions ol

tht, Task 1 study and tht, Task 2 study are presented in Appendix A and Appendix

B. These Appendices oftt the basic substance c ea-h report for quick refer-

ence. Second, what aliounlts to an Exe(ctive Sunmarv of each o I the studies i.-s

exeracted and brought up into ttl- body o! the present report along with sever-

al key Figures so that signi ficat findings may be briefly presented and

discussed.

2.2 Summary of Task I Results.

2.2.1 Context of Task I study. Task 1 had is its purpose the- study and

inalysis of current literature which forecasts the application of state-of-the-

art computer and communications based technology to the information handling

aspects of office administration. In particular, the study concentrated on the

problem of efficient and rapid information exchanges between geographically

separated offices and individuals and in techniqucs which may be capable of

handling the apparent exponential growtb in information exchange requirements.

The study focused on the civil sector, which has been much more rapid in its

incorporation of the new office technologies than has the DoD, perhaps because

of different mission-oriented and cost-effectiveness natures.

A basic assumption of the study was that most, if not all, of the civil

sector state-of-the-art office technologies identified in Task I will be in-

corporated into DoD administrative operations after a time lag of five to ten

years.

A picture is presented in the Task 1 report of what is it the forefront

of civilian office automation technology in terms of function, communications

modes to support the function, and some indication of the channel capacity or

anticipated communications capabilities to accornmodat- these functiens.

" 5
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2.2.2 Significant findings of Task 1 study. The Task 1 study addresses

an analysis of trends in the development of information transfer systems of

the future, such as electronic mail transfer, teleconferencing, communi-

cating word processors, facsimile, micrographics, and other technological

advances which allow the rapid exchange of multi-media information over com-

munication networks to geographically separated locations. The importance

of these technologies to DoD resides, among other things, in the continuing

energy crisis and the necessity to reduce travel, cut information transfer

costs associated with traditional delivery methods, and to reduce transfer

delays of important and perishable information.

The results of the present analysis indicate a significant proliferation

over the next decade in the application and usage of these developing technol-

ogies. The communications medium appears to be the 9600 bit lire capability

offered by the common-carrier telecommunications networks for must information

exchanges in real time but there also may be special requirements for high

bandwidth networks to handle video, micrographics, and rapid batch data trans-

fer of material.

The Task I study defines the information handling and information proces-

sing technologies which are becoming wide-spread in their adoption within the

civil sector. Figures 1, 2 and 3 (shown as Figures A3, A4, and A5 in Appen-

dix A) translate these definitions into functional terms of interest to the

DoD telecommunications world.

Figure 1 (Correlation of Technologies and Functions) identifies the top

twelve information exchange technologies which are now being automated in

the business world and relates these to nine information exchange functions.

Thus, there are at least I0" possible applications which may require telecom-

munications links, if adopted by the DoD.

Figure 2 (Digital Interconnections Between Office Equipments and a

Controller) indicates how some 108 technology/function combinations might be

reduced to seven generically different types of telecommunications transmis-

sion media, possibly requiring different bandwidths or channels.

Figure 3 (Dispersed or Distributed Office Functions Connected by Digital

Communications Circuits) shows how work centers within DoD might have to be

interconnected with data bases, a central processing capability, and with

each other.

6
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The definition provided by these three figures establishes a basis for

Task 2 wherein high-level planners among the DoD tIILDEPS and Agencies were

queried as to the status of their telecommunications requirements determina-

tions with regard to the possible adoption of several, if not all, of the new

inter-office information exchange technologies.

The study concludes that the mainstream technologies of electronic mail

transfer, communicating word processors, facsimile, micrographics and telecon-

ferencing will have become well entrenched as common forms of information ex-

change between offices and Agencies of the DoD by the 1990s.

It is suspected that many offices i~n DoD, in addition to special systems

which are already officially in place, now make use of most of the modern

technologies unofficially as a matter of "convenience". Examples of DOD

"1convenience" are facsimile machines and the employment of ARPA and other

computer networks to exchange electronic mail, i.e., messages between in-

dividuals.

Teleconferencing techniques, particularly audio, narrow band video, and

computer conferencing will continue to be employed by industry, and incorpora-

tion within DoD will greatly increase.

Computer graphics, a technique to present information to decision-makers

in highly concentrated form, is considered to be the fastest growing technolo-

gy examined in this report.

Computer output mirofilm which may be digitally stored and transmitted

electronically, will become more actively eiiployed by DoD as the requirement

increases to reduce or eliminate "paper" files.

2.2.3 Comments on Task 1 Study. Application of many of the office

technologies discussed in the report has traditionally been in the area of

office services in support of administrative functions. This is especially

true for word processors, facsimile, office copiers, computer output microfilm

and the various forms of teleconferencing. Computer graphics has generally

supported technical and design work while electronic funds transfer and com-

puter aided instruction have each resided in their own niche. Communicating

or intelligent copiers are a new technology, Just coming onto the scene and

.ire not fitted firmly into any particular application. The pervading theme of

the report is that computers and computer technology are paramount to deve-

lopment of information processing and handling systems of the future.
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The concepts involved in bringing about an integrated ciectronic office

through digitizing the input and output of information processing and dis-

tribution equipments and then using a controller, a computer, to tie every-

thing together and direct the interface are discussed and illustrated.

Concepts must evolve in an orderly fashion with improved understanding by

the "users" in order to achieve the ultimate goal of an electronic inte-

grated office system which is cost effective and highly productive. Like-

wise, the disciplines currently applied to data processing must be applied to

the computer controlled office equipments. The ideal situation would be for

the devices to be transparent to the operator but for this to be so there must

be an involvement of computer personnel, programmers, systems analysts, and

data base managers. Presently, the more sophisticated word processors come

with their own software packages, and some hardware features, which are better

understood by computer programmers than by word processing personnel. The de-

sign emphasis should address the question, How do we make the job easier for

the office staff personnel (i.e., the user) and not for the computer

programmer?

The development of the integrated electronic office should occur in an

evolutionary manner as the need is perceived, so as not to obsolete the past

investments at a non-economical rate. The movement towards automation of in-

formation processing and handling systems will be dictated by the necessity

to reduce exchange delays of important and perishable information.

The move towards office automation has already started in both industry

and governmnent, It will accelerate as the costs associated with personnel

continue to increase while those associated with hardware and communications

continue to decrease.

Personnel, both the manager-users of the integrated electronic office

and the system operators, will be a major factor in the speed with which the

new technologies are acquired and the success of the systems after they are

in place.

The research conducted has led to the observation that there are, for the

most part, no industry-wide standards for protocols to be applied within the

interfaces between equipments. It is understandable that such dliverse techno-

logies as word processing and facsimile, each of which developed as stand-alone

technologies, have given little or no thought to the interfacing of' these



technologies which is now taking place. However, even within a single tech-

nology the se interface problems exist. Front-end or in-line processors

have been developed to overcome some of the problems but not all. Continuing

development of microprocessors and their incorporation into equipment communi-

cations interfaces to overcome these incompatibility problems are bound to

help, but greater attention is needed in this area. If universal communicat-

ions compatibility is not achieve6 between every model of each of the repre-

sented technologies, then consideration must be given at time of systems pro-

curement to acquiring systems and equipments which are compatible or interop-

erable. Close coordination between those individuals who acquire and use the

systems and experts in the field of communications is a must.

2.3 Summary of Task 2 Results. This section of the report presents, in

concise torm, a summary of Task 2 study results. A more detailed discussion of

these results appears in Appendix B.

2.3.1 Context of Task 2 Study. Task 2, Identification of Telecommuni-

cations Demands by DoD Services with Regard to Nontactical Communications

Needs, was conducted by MAR, Incorporated. The study effort is a compilation

of responses resulting from interviewing selected DoD MILDEPS and Agency re-

presentatives regarding their projections of Office Automation technology im-

plementation impact on the DCS communications demands. The seven DoD MILDEPS

and Agencies represented include Army, Navy, Air Force, Marine Corps, DCA

Staff, Defense Intelligence Agency, and Defense Logistics Agency. Additional-

ly, one non-1)oD Agency, the U.S. Coast Guard, was surveyed.

2.3.2 Significant findings of Task 2 study. The major findings of

Task 2 are that:

a. Definitive policy and long range plans for DoD agencies are lacking

due to the: uncertainty concerning available technology from in-

dustry and methods of implementing office automation; expected fu-

ture directives from the Federal Government; concern for potential

conflicts in jurisdiction; rapid obsolescence of equipment; lack of

knowledge regarding full utilization/exploitation of system capa-

bilities; and office automation projects are seen as application

specific.

b. Qaantitative future communications requirements are lacking since

there is no overall operation concept. Until exptrience is gained

10



with office automation equipments and traffic patterns within and

between local and remote offices, requirements cannot be determined.

c. Projections indicate that as office automation is achieved a greater

amount of data will be stored in electronic digital form. The

implication of data in digitized form suggests electronic transfer

and less dependence on messages, facsimile, mail, telephone, or

trips. Thus the volume of interorganizational traffic via office

automation will be heavily impacted by local administrative de-

cisions concerning release authority and access to interorganiza-

tional data files.

Figure 4 is a summary of projected use of office automation technology

for various military functions. Examination of this figure shows that colnmun-

icating word processors ;atd electronic mail are projected to be most used.

Portablt communications/radio paging, computer conferencing, audio teleconfer-

encing, computer assisted instruction, and electronic blackboard are projected

to be used by the smallest numnber of ¢ictivities. Further, Figure 4 shows that

Research & Development, Administration, and Documentation & Publications are

projected to use a greater mnber of oft ire ait, 'mation technologies, uhereas

Iedical, .oint Transportat ion Board, and Security do not anticipate any pro-

jected use of office automation tc hnology.

2. 3.3 Comments. The Task 2 ieort conunents that the lack of require-

ments definition, quantitative cotmmunications load factors and overall inter-

agency toordination prohibits the forming of any meaningful conclusions

regarding impact of traffic loads on the VS network.

2.4 Im lications for DCA Requirements Definition.

The Agencies and MILDEPS are thinking seriously about automating their

various administrative functions but have not yet reached precise requirements

determinations. They are still trying out and experimenting with ideas.

Predominately mentioned technologies are: (1) exchange of message mail

and rapid interaction to this information, (2) electronic word processing (a

form of message exchange), (3) access to centrally located data bases, (4) ex-

change of micrographics, (5) electronic docment printing systems, (6) some

11
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requirements for teleconferencing, and (7) a few highly specialized services

such as electronic blackboards.

There are no real quantitative data to help size the probable 1990 - 1995

traffic load on DCS. DoD is going to need 300 baud lines, 9600 baud lines,

high capacity lines (56 Kbit) to accommodate rapid transmission between closely

located offices and to transmit micrographics and remotc- document reproduction

sites, and a few video capacity channels (I - 4 mHz) to accommodate video

teleconferencing.

There is no doubt that the MILDEPS are actively planning for the needs

of individual offices. At least one, the Navy's Technical Office Automation

and Communications System (TOFACS), is a model of an ideal Office of the

Future information handling system. Unfortunately, in fact-finding Later-

views, the MILDEPS and Agencies were seen in a very fluid stage in systems

planning. Most of the efforts are in a pilot study phase to explore the possi-

bilities of office automation. It very well may be that in their description

of what is going on, the persons interviewed were being rather expansive in

their claims for future capabilities requirements.

Agencies such as Defense Logistics Aguncy and Defense Intel.ligen)ct Agen-

cy appear to recognize a legitimate need for their remotely located offices to

be able to access central data bases and to communicate.

What becomes clear is that planning for the future impact of intercommun-

i'ating office automation systems is still parochial among the agencies and

services. There is very little Agency/MILDEP coordination in telecommunica-

tions requirements definition, a situatioa in an overall policy sense which

bodes ill for DCA. Compiling an exhaustive list of all the grass roots plan-

ning currently going on, adding up the traffic totals, and deciding the size

of the supporting telecommunications network which should be provided seems an

impossible task at present.

The issue, rather, seems to bc that of prviding the Agencv/Tri-.t,rvice

telecommunications planning community with a structure for defining future re-

quirements, using some sort of common basis for calc-ulations.

Since the results of Task 2 seem to indicate that most of the automated

office technology planning (particularly with regard to intercommunicating of-

fice technology efforts) is in the pilot study and planning stages, one might
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conclude that the time lag between civilian sector adaptation and DoD adapta-

tion is more likely ten years than five. Most of the civilian sector enter-

pris.s reached the "pilot study" phase in the early 1970s for many of the office

automation technologies.

The civilian sector will probably asymptote in the early 1990s with re-

gard to present technology demands and attendant communications requirements.

The extrapolation of an asymptote of DoD automation and communication require-

ments by tLhe year 2000, which would be a reasonable thing to do, may not be

Very iccurate due to the fact that technologies (hange much faster than ten

year cycles and may depart in completely unanticipated directions which offer

new approaches and unpredictable growth.

Thus, a three-foll conclision may be drawn: (1) DoD has very little idea

of what traffic demands it may impose in the 1990s, (2) civilian networks will

he prepared and more than happy to accommodate the unanticipated overload of

DCS networks at a price. This latter is a safety-valve which will absolve all

DoD telecommunications planners from short-fall predictions, and (3) most of

th.- systems alluded to in Task 2 are vendor-proposed, as opposed to any ser-

ious system engineering efforts on the part of DoD communications community.

14



3.0 DATA SYNTHESIS OF PREVIOUS STUDIES

3.1 Synthesis Stratesy. Two previous studies were performed. One

identified the predominate information exchange technologies associated with

future automated offices as reflected in the civil sector. The second, on the

basis of direct contacts with the service telecommunications planners, deter-

mined the extent to which current DoD planning anticipates a probable growth

in telecommunications demands due to the incorporation of these new office

techniques which are already proliferating in the civil sector.

The key findings of Task I and Task 2 are as follows: (1) In spite of

at least a ten year history of private industry exploitation of modern office

technology and development of associated telecommunications capabilities,

there is very little evidence of formal and coordinated DoD planning to ex-

ploit the new office technologies. 1hat is being incorporated of the new office

technology is occurring at grass roots levels and is often being explored by

individual comands. (2) The design and implementation of DoD communications

systems such as AUTODIN II may be seriously out. of date because the design has

probably been frozen and the traffic demand growth possibilities due to an ex-

ponential rise in new technologies may not have been anticipated. (3) Mech-

anisms to formulate telecommunications requirements definitions due to the new

technologies simply do not appear to exist in DoD Tri-Service Staff planning

in any significant way and a possible conclusion is that there is a general

insensitivity to this thrust toward modernization of the administrative arms

of the MILDEPS, perhaps because of the intense preoccupation in solving the

strategic and tactical command and control communication problems, which,

ironically, might also be somewhat ameliorated by the adoption of several of

the recent advances in information handling and processing technologies. (4)

Even if there were an intensive thrust toward sizing and defining the telecom-

munications requirements of the various services within DoD, due to modern of-

fice technology, these Departments and Agencies may require the assistance of

the DCA, with its comwunications expertise, to help in requirements determina-

tion. (5) Fortunately, there is a safety valve which would softeh the conse-

quences of incomplete DoD planning for the future adoption of modern office

technology. It has already been predicted that the AUTODIN II network will be

overloaded by automated office information exchange demands by 1985 131. The

safety valve is to buy the additional service required from the civilian

15
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common carriers as the needs develop. (6) Traffic projections as to the an-

ticipated load on DCA networks due to modern office automation technologies

are not forthcoming, simply because hard data are not available.

The present Task 3 study synthesizes the results of the two previous

studies and reports the possible implications of these findings for future

telecommunications network design to the Defense Communications Engineering

Center of the Defense Communications Agency.

3.2 Currently Identified Communication Requremnts The purpose of

this section of the report is to discuss and further analyze the communication

requirements which were identified in the Task 2 report.

3.2.1 Analysis of identified requirements. Figures 5 and 6 were deriv-

ed from the text of the Task 2 report and analyze the information from the

viewpoint of the technologies described and reported upon in the Task 1

report.

Figure 5 presents a list of existing and planned networks and install-

ations which support office automation within the DoD and correlates them with

the recognized technologies. The DoD agencies which have been identified as

operating or planning office automation installations are listed in columns

across the top of the matrix. Pliacement of dots within a column opposite a

listed technology indicates that the agency is employing/planning to employ

that technology in its office automation efforts. Placement of dots in a col-

umn opposite a Network Status row entry indlicates the status of the agency's

automation effort; placement of a dot in the Network Area Coverage portion of

the matrix shows the existing/planned extent of the communications network ex-

isting/required to support that agency's office automation. Figure 6 was de-

rived from Figure 5 and examines network status and network area coverage as

employed with and in support of each of the technologies. The figures reveal

that there is some recognition of, and requirement for, office automation

existing in the MILDEPS and certain other Agencies of the DoD. (This was of

course stated in the Task 2 report, but the information was analyzed and pre-

sented in a different format.)

An alpha-numerical designator has been attached to each of the elements

appearing in Figures 5 and 6 solely for the purpose of establishing a morej positive identification of those elements which might otherwise be confused as
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a result of their basic similarity. The term "Not Defined" is appended to

three of the elements: T-04 Electronic Mail-Not Defined; T-16 Technology Not

Defined; and NA-06 Network Area Coverage Not Defined. Technology and network

information which was extracted from the Task 2 report and which could not

clearly be identified as fitting into one of the other elements was entered

into the "Not Defined" elements. The users and potential users of the tech-

nologies may not have defined their own needs, or their intentions may not

have been ascertained by the interviewer who collected the data.

Placement of a dot in the T-04 Electronic Mail - Not Defined row in the

maxtrix indicates that electronic mail was mentioned but not clearly associat-

ed with either T-01, T-02 or T-03. In some instances an entry was made in the

T-04 row when it was implied (but not defined) that the electronic mail system

is/will be computer based. Likewise, entries were made in row T-16 Technology

Not Defined when office automation was discussed in general terms and not pre-

cisely defined as to Technology.

Entries in the NA-06 Area Coverage Not Defined row could in some instan-

ces be assigned to another Area Coverage row if this analyst had a better

knowledge of the organization and geographical distribution of all the DoD

Agencies.

Figure 6 is next examined from the viewpoint of each of the technologies.

In Table 1 the technologies are listed along with the applicable network

status elements, the network area coverage elements, arid tbe quantity of sys-

tems or installations falling into each element. The information from Table 1

is summarized in Table 2 and clearly shows that the status of automated infor-

mation transfer networks exists primarily in pilot programs and planning ra-

ther than as operational networks. As regards area coverage of the existing

and planned networks NA-04 Local/Internal and NA-06 Not Defined are the clear

leaders.

Figures 5 and 6 and Tables I and 2 contain significant information, but

they do not reflect the existence of certain planning bodies within DoD which

are newly formed for the purpose of pursuing office automation trends and re-

quirements. The planning bodies do not appear in the figures because they do

not now operate or have stated plans tor operating networks. An example of

such a planning group is the Navy Laboratories Computer Committee (NLCC) Inte-

grated Automated Office Systems Working Group which held its first meeting
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Table 1. Technologies Vs. Networks

T-O Electronic Mail - Facsimile

No existing or planned application

T-02 Electronic Mail - Word Processor

Network Status
NS-01 Operational 2
NS-02 Pilot Program 1

3

Network Area Coverage

NA-03 Regional 1
NA-04 Local/Internal 1
NA-06 Not Defined 1

T-03 Electronic Mail - Computer Based

Network Status
NS-01 Operational 3
NS-02 Pilot Program 2
NS-03 Planned 8

13

Network Area Coverage

NA-01 Worldwide 1
NA-02 Nationwide 2
NA-04 Local/Internal 9
NA-06 Not Defined I

13

T-04 Electronic Mail - Not Defined

Network Status

NS-OI Operational I
NS-02 Pilot Program I
NS-03 Planned 3

5

Network Area Coverage

NA-04 Local/Internal 3
NA-06 Not Defined 2

T-05 Teleconferencing - Audio

Network Status

NS-01 Operational
.7
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Table 1. Technologies Vs. Networks (Continued)

T-05 - Teleconferencing - Audio (Continued)

Network Area Coverage
NA-06 Not Defined 1

T-06 Teleconferencing - Video

No existing or planned application.

T-07 Teleconferencing - Computer

Network Status
NS-O1 Operational I
NS-03 Planned I

2

Network Area Coverage
NA-04 Local/Internal 1
NA-06 Not Defined 1

2

T-08 Facsimile

Network Status
NS-01 Operational 2
NS-03 Planned 1

3

Network Area Coverage
NA-01 Worldwide 2
NA-02 National I

3

T-09 Communicating Word Processors

Network Status
NS-O1 Operational 1
NS-02 Pilot Program I
NS-03 Planned 2

4

Network Area Coverage
NA-01 Worldwide 1
NA-03 Regional 1
NA-04 Local/Internal 1
NA-06 Not Defined 1

4
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Table 1. Technologies Vs. Networks (Continued)

T-1O Intelligent Copiers

Network Status
NS-03 Planned 1

7

Network Area Coverage
NA-06 Not Defined 1

I7

T-iI Electronic Funds Transfer
No existing or planned application

T-12 Computer Aided Instruction

Network Status
NS-01 Operational-

7

Network Area Coverage
NA-04 Local/Internal 1

1

1'-13 Computer Output Microfilm

Network Status
NS-03 Planned 1

7

Network Area Coverage
NA-02 National

T-14 Computer Graphics

Network Status
NS-OI Operational

7

Network Area Coverage
NA-04 Local/Internal 1

1

T-15 Portable Communications/Radio Paging

No existing or planned application

22
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Table 1. Technologies Vs. Networks (Continued)

T-16 Technology Not Defined

Network Status
NS-01 Operational
NS-02 Pilot Program 3
NS-03 Planned 6

10

Network Area Coverage
NA-02 Nationwide 2
NA-04 Local/Internal 2
NA-05 Deployable Terminals 2
NA-06 Not Defined 4

Table 2. Network Totals

Network Status Quantity Percent

NS-01 Operational 14 31
NS-02 Pilot Program 8 18
NS-03 Planned 23 51

Totals 45 100

Network Area Coverage Quantity Percent

NA-01 Worldwide 4 8
NA-02 Nationwide 6 IL
NA-03 Regional 2 4.5
NA-04 Local/Internal 19 42
NA-05 Deployable Terminals 2 4.5
NA-06 Not Defined 12 27

Totals 45 100.0

29-30 October 1980 and operates under a rather broad charter. It is considered

to be quite possible that other such planning groups exist within the DoD or

that their inception is forthcoming.

At first examination it would appear that those networks with area cov-

erage defined as NA-04 Local/Internal would not be expected to have any impact

on DCA planning for future circuit and network requirements. However, it

should be kept in mind that there is a possibility (even a probability) that

users of these local/internal installations will in the future perceive a re-

quirement to interconnect with other, external, systems. The mere fact that

their internal operations are automated and they have or develop an associa-

23
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tion with another automated entity will be the necessary factor for developing

an external communications requirement.

3.3 Gps in Technological Application Definition

The results of the Task 2 study indicate that the MILDEPS and Agencies

are engaged ir a number of sporadic and uncoordinated planning efforts with

regard to automated office implementation.

Even though it is understandable that such planning as apparently does

exist within DoD has not reached the state of communication traffic require-

ments definition, there appear to be some real gaps in defining functional ap-

plications for the new technologies. The following sections touch briefly oft

some of these.

3.3.1 Present emphasis. To summarize the current automation planning

emphasis, it appears that thinking of planners centers primarily on electronic

mail transfer in various forms and, to some extent, on word processing. There

is effort being expended toward what we Iave categorized as "undefined tech-

nologies" which probably represent attempts to automate internal office func-

tions for special, individtial requirements of a given Agency or MILDEP office

and may not impose a telecommunications load on the DCS system. (See Figures

5 and 6.)

3.3.2 Overlooked Potential Automation Application. The extent to which

potential automation applications for the new technologies may be being over-

looked in DoD planning can be appreciated when it is realized that the Task 2

study survey uncovered a relatively small number of automation applications

within DoD in relation to applications which are possible.

For example, most, if not all, of the office data exchange technologies

identified in Tzable 1 can be applied to the various personnel management func-

tions required to feed, clothe, house, equip, pay, train, deploy, medically

treat and separate military personnel. Or, as another example, to the design,

procurement, deployment, maintenance, and repair (updating) of military equip-

ment.

Thus the sanrpling undertaken in the Task 2 study was certainly not ex-

haustive. Nor could such a sampling approach ever be exhaustive.
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It is estimated that what will be happening in DoD to implement office

automation technologies in the next 15 - 20 years will be greater by a factor

of at least 10 to 100 than was indicated by the present survey.

3.4 Implications for DCS Traffic Load Plannin

The results of the series of studies reported here provide DCA with val-

uable qualitative information about the problems within DoD in arriving at a

requirements definition concerning trends in office automation as these affect

the determination of an accurate load projection for the DCS network into the

1990s.

What has become clear through experience is that the restricted sampling

possibilities available to anyone below the highest level of DoD and Lheir ac-

cess to exhaustive and complete information, cannot size future communication

loads due to office automation trends in any quantitative way.

Most importantly, it also becomes clear that a DCA sponsored effort has

very little possibility of asking DoD MIlDEPS and Agencies about projected

traffic loads on the DCS networks with the hope of getting any definitive re-

plies, that is, enough information to enumerate all the Commands who might use

the new technologies, their anticipated traffic load, and to add up the total

bit figures. In all probability (as is borne out in the present study) they

don't fully understand the implications of the new technologies, haven't

considered the question in any depth, haven't planned for them, etc.

And, even if they have, the information would not be completely forthcom-

ing because of the level from which the questions are asked.

The problem seems intractable with the approach which has been followed

in the present series of studies. Another, possibly workable, approach is

suggested in the Conclusions and Recommendations section of this report.

Sizing traffic load statistics in any empirical way is not possible at
this time.

3.5 Issues to Consider in Network Design

Beyond the question of traffic volumes associated with DoD office auto-

mation, which are not possible to determine at this time, a number of qualita-

tive issues reflecting a DCS network design are suggested from the results of

the foregoing series of studies.
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These issues are identified so as to provide a list of additional con-

siderations to be taken into account in any design effort to accommodate the

UCS network to growing office automation trends.

3.5.1 Responsiveness. DoD communications systems presently are not

conditioned to rapid response, except in certain strategic and tactical situa-

tions, to handle immediate query-response transactions. Because of normal de-

lay, it is probably safe to assume in 1980 that the total transactions in any

one day consist of queries, since the response will normally be forthcoming in

a day or two, perhaps within 30 days.

However, with the ease of information exchange and interaction between

participants, offered by new office technologies, the query-response transac-

tion could occur within the same day, or even within the same busy hour.

Thus, using present methods of calculation, the total daily traffic load could

be underestimated by a factor of X2. In other words, real-time communications

over networks, a situation which is not currently typical, will become a high-

ly significant factor to consider by the 1990s.

3.5.2 Security of Information. It is necessary to provide communica-

tions security to strategic and tactical information. Administrative informa-

tion passed back and forth by DoD offices in the years to come will surely be

constrained by the same necessity for security, if not privacy. Encrypted in-

formation at high data rates over communications lines would be almost useless

without powerful error detection and correction codes being applied. Efror

detection and correction codes can eat up as much as half the available band-

width to accomplish the task of accurate information transfer. So, whatever

the estimated bit per second load is determined to be for automated office in-

formation (in the clear), it would be wise to double the estimate to take into

account security requirements.

3.5.3 Terminal Authentication. The new office technology undoubtedly

detracts from the ability to know with whom one is speaking in critical tran-

sactions. It is possible to imagine many pages of sensitive information being

transferred to an unauthorized recipient or for an unauthorized questioner to

elicit a great deal of information to which he is not entitled. The terminal

is completely impersonal, as opposed to the old days of communications when

the CW opevrator could identify the "fist" of the sender.

26
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4i Computer fraud is a challenging and compelling science, if the stakes

are high enough, for those persons who are as smart as, if not smarter, than

network designers. Other than perfunctory authentication codes which may be

applied, there is very little that can be done except the complete encryption

of substantive information. The problem is easy enough to solve in a tech-

nical sense, but it is difficult to overcome the psychological problem of the

reluctance of highly placed individuals to transmit classified or proprietary
information "in the blind" over terminals without the assurance of seeing the

recipient face to face and recognizing him/her.

3.5.4 Overseas deployment of office technologies. Future deployment of

forces and offices which have undergone automation to forward/overseas/at sea

locations indicates a potential requirement for satellite links between usurs,

data bases, central processing facilities, and so forth.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions. Several major problems have been identified as a result

of this series of three studies. A number of conc[usions may be drawn from the

series of reports and are stated below although they are discussed in greater

detail at other places in tihe report.

4.1.1 Conclusions (General)

a. Technical sophi stication of office automation equipment has

progressed to a point where capabilities represented are highly
attractive to users and certain cost savings arc becoming obvious.

b. Equipment manufacturers are hesitant to design "universal" communi-
cation inte, faces to other - brand equipments for fear of losing
their corner of the market. Lsers, as a whole, arc unfamiliar
with the technical aspects of the equipment they are buying and
are hesitant to force supplie!,; to provide interopurabi itv t
"other" syste ms.

c. DoD potential users are widespread, although few quan.itatiV

requirements are available. Some "local areas of aggressive
planning and implementation" do exist.

d. No DoD-wide planning ex;,,;s.

4.1.2 Conclusions (Discussion) (kved to items in 4.1.1)

a. The dots (.) of Figure 5 of this report show the relati onship
between selected office technologies and existing or firm planning
estimates of varioui DoD Agencies. The dots show a siinificant

involvement now in each of the vrious techno logy areas of concern.
The x entries of Figure 5 show forthcoming plans to utilize the

various techlologies. it can be seen that across the board in
DoD, activity already is creating a communication demand. Ref I
describes the technical aspects of the resuLtant Lommunication

demand for eachi technology area.

In general, the communication demand is unique in that it has two

somewhat new characteristics, extremely high volumes and fast
transmission requirements to allow for real time user interactions.
This is exemplified by electronic mail by facsimile and by video

teleconferencing.

Additionally, the new communications demand is not for communi-

cations services at a Communicat ion Center but for service at the
individual's desk or conference room. Aggregating communication
services at a Communication Center does not meet the emerging need.

b. Due to the expense of the hardware involved, many users are
purchasing equipment gradually. Equipment manuf cturers do not
design their hardware to interoperate with competitors' equipment

as this would weaken follow-on sales. The result is an overt
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trend to avoid interoperable systems at this time. It is expected
that, without DoD action, in the 1995 time frame when the market
place is more competitive, some interoperability will naturally
occur.

Due to the inherent military requirement for interoperability,
there is need now for the interoperability requirement to be forced
upon manufacturers before the equipment population makes it
impractical. Consequently, this implies a need for interface
standards.

c. The technologies discussed briefly in Appendix I and in more detail
in Ref I are generally in an early but high growth stage for non-uob
applications. Acceptance and utilization arc lagging in DeD, although
there already is motion within the DoD community to acquire these
caipabilities. This is documented in Ref 2. Considering the usual
iOd delay in employing advancing techmologies, real DoD growth has.
not yet started. Specifically, DoD user desires are clear and will
result in iocreasing demands in the near future. Imbedded in thi,
requirenent is a massive demand for telecommunications.

d. Discuss ion. A possible solution to all or some of these problLms
is suggested by an article in Dimensions/NBS* of October 1980 [4].
ritten by Shirley Radack in the Office of the Director, National

Bureau of Standards Institute for Computer Sciences and Technology
S(IS1) , the art icle identifies some of the same problems outlined

in this serik-; of reports s regards lack of system compatibilit%
a:ind interfaces, ;and lack of adequate planning by government agencies
ior office automation. Although the article does nor address
quant'tative communications requirements in support of office auto-
mation it does outline the work being done by the ICSI in addressing
.,ome of the user needs - to achieve better acquisition, management.
and use of computer, office system, and network resources. ICST
i> responsible, under the Brooks Act, for developing Federal AIP
standards, providing technical assistance to Federal agencies, and
rupporting computer science research. In the computer-based offic.
sVstems area, ICST will develop standards to improve communications
and integration and to ensure document interchange between automated
offices. Plans include standards for message and file formats, text
editing and document formatting commands, and message processing
commands.

ICST is also planning several guidelines to aid Federal managers
and users in planning for, selecting, and evaluating computer-basefd
office systems. The first of these guides has been complettd.
The methodology described in the guide is expected to help agencic-
determine tl feasibility of implementing office automation svyt:em .
Guidance on Requirements Analysis for Office Automation Sstem,
was developed to help Federal agencies conduct thorough requirements
analyses and procurement justifications for office automation systems.

•*Dimensions/NBS is an official publicat ion of the National Bureau
of Standards.
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The recommended methodology involves the collection of productivity
data relating directly to the workload of both professional and
support staffs. Data are collected through interviews, question-
naires, and observations by a team selected to carry out the study.
There are five key steps in the recommended analysis process:
determining baseline office productivity; designing the office auto-
mation system; developing functional specifications; assessing the
cost justification for implementing the office automation system;
and conducting post-implementation audits.

It is apparent that the above-described five-step methodology can,
with perhaps some modification or expansion, provide planning
figures for communications network loading in addition to the pro-
curement functions.

In view of the lack of quantitative figures resulting from this
series of studies in spite of the considerable effort expended it
would appear that a greatly expanded effort must be initiated in
order to educate potential users of office automation to its
possibilities and to develop near and long-term communication
requirements. This expanded effort would appear to be continuing
in nature rather than a one-time occurrence.

4.2 Re-ommendations. One possible recommendation to provide a solution

to the identified problems is that a working group be formed by the DoD to

pursue the subject of office automation and resulting communications requirements.

In order for the working group to receive the necessary recognition and support

it should be placed at the level of the Office of the Secretary of Defense (OSD).

Membership of the working group should be drawn from all interested DoD agencies

with the Chairman being selected from a position external to those bodies and

reporting to the Secretary of Defense. The working group should apply the five

step methodology outlined above to all of the technological automation areas

throughout all levels of the DoD, recognizing that it would be necessary to develop

(or discover) means for applying the analyses to technologies other than ADP.

Development of similar working groups in each of the DoD MILDEPS and

Agencies is indicated as the prime point of interface between the OSD working

group and the MILDEPS and Agencies.

Necessary steps leading to the desired result, quantified circuit/

network requirements data availability, are seen as:

a. Establish the DoD-level working group, define its luties and
responsibilities, and recruit/assign members and chairman.

Promulgate initial directives to Doi) MILDEPS arid Agencies
advising of the existence of the orking group and requiring
establishment of corresponding group. in each Mil [iP and Agency.
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c. Provide training/education medium to assure that all working group
members are operating from a common knowledge base as regards
trends in office automation, the technologies concerned, successes
and failures experienced by other governmental agencies and civilian
entities, and existing/planned efforts in office automation through-
out the DoD.

d. Establish a working relationship with other Federal Government agen-
cies which are involved in office automation efforts, the provision
of telecommunications services, and the monitoring of such efforts.
Agencies which come to mind are The National Bureau of Standards,
U.S. Department of Commerce; the Federal Telecommunications System;

and the General Acounting Office.

e. Provide essential communications networks to interconnect the work-

ing groups, probably in the form of a computer based message/
electronic mail/conferencing system.

f. Provide education medium to acquaint potential managers and users

of office automation in each MILDEP and Agency with the developing
technologies.

g. Conduct an evaluation in each MILDEP and Agency to determine poten-
tial office automation requirements and develop priorities for
performing the automation. This step would accomplish several
positive procedures:

(I) The MILDEP or Agency Head would for the first time have an
overall view of office automation requirements and be able
to identify which offices/departments will or will not be
automated.

(2) Offices/departments will proceed in an orderly manner with
automation which will lend itself to near and long term
integration into a defined overall automation requirement.
Procurement of vendor-oriented systems which lack potential

for compatibility and interoperability will be stopped,
heading off a future problem of almost insurmountable
magnitude. The Task 2 report identifies only thirty-some

activities and systems in existence or planned but these are
the officially recognized systems and do not take into account
the many non-official systems nor the exponential growth which
may be expected within the very near future. As regards
management and operation of systems, thought must bc given to
growing problems caused by the new technologies. At one t im
hardware failures were essentially the only caus, for a
communication network to fail ("crash") but now software
failures, in either the network itself or in a conn ctud
system, often cause a "crash". Development of eutremely
complex hybrid networks increases the difficuit y in m;.;ginc
them and diagnosing faults and failures [5].
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(3) Technologies to be incorporated into the various offices/
departments will be identified and the sizes of the systems

will be identified. The potential communications requirements

can be identified as to type (i.e., digital or analog), band-
width, expected volume, location of terminals, individual

circuit and trunk loading, and ,pecial requirements. Com-

parison of newly developed data may then be compared against
existing network capabilities and shortfalls identified in
some detail.

When performing the above-described analyses it will, of course, not be

necessary to go to the grass f-oots of evrv; office in every MILDEP and Agency.

Data from a personnel office processing 2,000 personnel a month can readily be

extrapolated to provide data for another personnel office serving more or fewer

personnel provided that their technologies and procedures are the same or very

similar.
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APPENDIX A: SUMMARY OF NOSC TN882, TELECOMMUNICATIONS SERVICES REQUIRED BY

DISTRIBUTED AND INTERCONNECTED OFFICE CENTERS, 20 JULY 1980.

The purpose of this report is to present and synthesize the results of

an analysis of available literature which projects the application of commu-

nications and computer based technology to information handling and transfer

systems of the future so as to alleviate the labor int,-niv., manual nature of

such work. The primary sources of information were Technical Reports, ar-

ticles appearing in trade journals, and several popular books which foresee

luture trends in the networking of information such as The Wired Society [1]

and The Network Nation [2]. Specifically, the report attempts to foresee

trends in present and developing technologies which may impact on the automa-

tion capabilities incorporated into future DoD information centers and, hence,

on the planning for communication networks that will have to be provided by

the Defense Communication System (DCS) to interconnect them.

BACKGROUND

The Defense Communications Agency (I)CA), in previcus studies, has ex-

plored possible applications within DoD for lacsimi le and the various forms of

teleconferencing [3] [41, which would appear to be nec.ssary adjuncts to

"automated information centers". This report expands on that information and

examines other technologies which will have important roles to play in future

information handling and transfer applications. The technologies examined

are: Electronic Mail, Teleconferencing, F~iksilnile, Word Processors, Intel-

ligent Copies, Electronic Funds Transfer, Computer Aided Instruction, Computer

Output Microfilm, Computer Graphics, and Portable Communications/Radio Paging.

TIME FRAME

The (nominal) time-frame for this study is fifteen years into the

future. It recognizes that realistic projections of technology are probably

valid for only about five years, based upon what exists now at the forefront

(11. Martin, J, The Wired Society, Prcntice-lalI, 1978.

[/]. Ifiltz, SR, and Tuiroff, M, The Network Nation, Addison-Wesley. 1978.

[31. NOSC 'N524, Facsimile Imagery I'cclnological Forecast, by T. Comport,
15 September 1978.

[4j. Defense Communications Agency, DoD Teleconferencing Feasibility Study
and k ,ncept of Operation, December 1977.
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ot the state-of-the-art. By extending and refining this technology to ap-

plications which might take jive years to develop (normal system cycle time)

and anticipating that there are bound to be qualitative changes in the way of

doing things and exponential growth in completely unanticipated directions

plus the fact that the DoD usually lags the civilian sector in terms of adapt-

ing new technologies into their administrative operations by at least five

years, the prediction is extended to 1995.

Therefore, for DCA planning purposes, it would appear sufficient to ex-

,mine present office automation technology projected out about five years.

1,i- is not to say that one should not look further ahead than that, if

possible. But it is important to scope the study to a reasonably valid fore-

casting period. Also, given that the foregoing premises are correct, the time

frame, of concern for projecting an increased steady-state traffic load on the

DCS, due to DoD office automation, is 1990-1995. This is an informed predic-

Lion, and requires some explanation. The next ten years will represent a

growth period wherein various DoD agencies will gradually automate their in-

formation handling functions and resort to DCS networks to transfer informa-

tion between their offices. The growth in such traffic will increase until

the demand stabilizes at some steady state which reflects the extent of plan-

ning which can reasonably be implemented within the time involved. This

limit, the steady state, then defines a network design goal for a definitive

period.

DISCUSSION

Presently, only about 30 percent of an executive's time is available for

analysis or creative work. The remaining 70 percent is occupied in face-to-

face meetings, telephone calls, looking at reports or traveling. Each of

these areas offers good-to-excellent potential for productivity improvement

with such automated office applications as electronic mail, teleconferencing

and information retrieval designed to support the executive [5].

Most office functions today are tarried out very much in the same way

th,,y were fifty or a hundred years ago, however, efforts to automate offices

are becoming fairly commonplace in the continuing thrust toward reducing labor

[5]. Edwards, M, Automated Office Adds Muscle to White Collar Productivity
Driv Communications News, May 1979, page 70A.
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costs. But the concept of linking individuals, organization entities within

offices, and remotely separated offices by means of communications networks

aided by the computer is an innovative development with enormous consequences

for energy conservation and individual worker life-styles. The idea of auto-

mated information processing and transfer systems embodies the concept of com-

bining electronic communications media in an integrated systems approach to

solving the problems inherent in the paper based information processing and

distribution system which exists today. Bringing together voice, facsimile,

data processing, word processing, and computers in support of information

processing and distribution functions is a major step in the continuing evolu-

tion of communications.

The terms "office" and "office worker" are used many times throughout

this report and it is important tc understand that more is intended by these

terms than might normally be expected. "Office" also includes what might be

described as a DoD "work center" where any type of information handling and

processing takes place. It is intended to imply that a work center and its

"office workers" perform more involved tasks than the minor clerical duties of

typing, filing, and bookkeeping.

Paper, and paper work, impact on many offices in such volume that there

is often little time left to perform creative work after dealing with the

paper. The amount of information available far exceeds the motivation to use

it or the ability to locate and acquire what is needed or desired even if the

motivation exists. There is a dramatic need to increase white-collar pro-

ductivity and decrease the cost of performing routine business functions. In

industry, office workers now comprise 22 percent of the entire U.S. work force

and the numbers are growing. The office represents 50 percent of total op-

erating expenses.

The ever increasing cost of labor and virtual explosion of information

to be handled coupled with the steadily decreasing costs of computer based

technology and communications make automation of office functions a necessity

rather than merely a convenience. A great deal of the technology necessary

for office automation is available now but hasn't been put into use for a

variety of reasons. Many of the technologies have been developed as stand-

alone systems and the economic impetus for their integration has not been

present. Over the last ten year period capital investment per officer worker
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has averaged between $2,500 and $3,000 and productivity has increased a mere

3 percent. During the same period capital investment per factory worker has

averaged $25,000 and productivity has increased 85 percent. This is illus-

trated in Figure A1. It is apparent that for the office worker to become

more productive a greater capital investment must be made in office equipment

and systems, including changes in office techniques where necessary.

100

~90

CC80

70 - FACTORY WORKER

~60
~50

~30

-20z

S10
C.OPUICE WORKER

S5K SICK SISK S20K( S25K

CAPITAL INVESTMENT PER WORKER

Figure Al. Capital Investment Versus Productivity Over 10 Year Period.

Automation of information processing and distribution in order to in-

crease productivity is nota a new idea. The introduction of telephones, type-

writers, adding machines and calculators has been in an evolutionary pro-

cess which has been going on for quite a long time. More recent steps have

included the convenience copier, desk-top facsimile machines, programmable

calculators and word processors, The next step is based in microelectronics

and the wide-spread availability of microwave and satellite communications

systems. Microelectronics permits the blending of technologies and the ex-

pansion of capabilities for processing information and data while the com-

munications systems provide the medium for real time processing and distri-

bution.

A stu., of office technology done by Siemens A. G. of Munich, Westf Germany found that in analyses of the wide range ot tasks performed in
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offices, one constant factor emerged: Office work serves to inform (61. Data

is constantly produced, shaped, and revised according to rigid and uniform

procedures. In terms of functions performed by office equipment, the proce-

dures can be broken down into handling information and processing information.

Handling consists of oral exchanges as well as data, text, and graphics. Pro-

cessing includes data collection, text production, graphics production, docu-

mentation and filing or storage. The handling and processing must be tied

together with coimmunications. Figure A2 illustrated these concepts.

INFORMATION 1INFORMATION
HANDLING jPROCESSING

ORAL EXCHANGES DATA COLLECTION

DATA EXCHANGES COMMUNICATIONS TEXT PRODUCTION

TEXT EXCHANGES GRAPHICS PROOUCTION

GRAPHICS EXCHANGES DOCUMENTATION

FILING (STORAGEi

Figure A2. Functions of Information Handling and Processing.

According to the Siemens study, before a network of information channels can

be automated, office tasks have to be formalized - described in terms of soft-

ware instructions and algorithms. With knowledge of the time required to

complete the task, certain formalized activities can be automated. Everything

that can be formalized can't necessarily be automated and in some instances

there is a large gap between formalization and automation. Things that can be

formalized and automated lend themselves to integration in which one piece of

office equipment serves many activities with office activities becoming more

closely related than in the past. Figure A3 correlates technologies with the

information processing and handling functions which each technology will

support. This figure will be more meaningful if it is kept in mind that some

pieces of office equipment will be, and are now being, adapted to perform

functions previously performed by two or more pieces of equipment and others

are being tied together into an integrated system through the use of an elec-

tronic switch, a computer, to direct and monitor their activities. The key to

such integration is the ability to digitize the output of the equipments tied

[6). Mokhoff, N, Office Automation: a challenge, IEEE Spectrum, October
1979, page 66.
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to the switch so that there is a common language among all of the machines in-

volved. In addition to machine outputs, voice may also be digitized and han-

dled in exactly the same manner. Figure A4 illustrated the digitized inter-

face between machines/ voice and the computer which serves as a switch and

controller. Once the digital language is developed to the point where it is

computer compatible it can also be communicated to other machines either

locally or at a distance over data capable circuits as illustrated by

Figure A5.

INFOMA I INFORMATION

FUNCTIONS

TECHNOLOGIES

ELECTRONIC MAIL 00

TELECONFER ENCING-AUDIO

TELECON FE RENCING-VIDEO 0

TELEONFERENCING-COMPUTER *1 0

FACSIMILE

WORD PROCESSORS 0

INTELLIGENT COPIERS 1

ELECTRONIC FUN S TRANSFER *I

COMPUTER AIDED INSTRUCTION 0
COMPUTER OUTPUT MICROFILM
COMPUTER GRAPHICS -

PORTABLE COMMUNICATION SRADI0 PAGING 0 01

Figure A3. Correlation of Technologies and Functions

DATA WORD ELECTrR()N'C FAC,, IMILE VIDEO VIE GlPICPROCESSING PROCESSING MESSAGES

UIGITAL INPUTOUTPUT INTERFACE

S(WITCH IPlOC ESS.) )

Figure A. Digital InterconnectionE Between Office

Equipments and a Controller
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DIGITAL
COMMUNICATIONS

CIRCUITS

INTEGRATED INTEGRATED
ELECTRONIC ELECTRONIC

OFFICE OFICE
OR OR

WORK CENTER WORK CENTER

REMOTE CENTRAL
DATA BASE PROCESSINGOP

LIBRARY SERVICE

Figure A5. Dispersed or Distributed Office Functions

Connected by Digital Communications Circuits

The discussion of computer controllers and switches to manage the inter-

faces between the technologies in the automated office/work center implies

that the computer is located within the office complex. In many cases this

will undoubtedly be true but the possibility for imbedding switching and con-

trol in the communication network does exist and offers rnnsiderable advantage

in certain applications.

Mention has been made of the developing technologies and some discussion

has been offered pertaining to the reasons for their just now being combined

into an integrated system by industry. Development of mini- and micro-

computers, digitization of machine outputs/inputs and the availability of

adequate supporting communication networks were all cited as contributing to

integration. Also to be considered is the fact that the technologies are not

at the same point in their life cycle. Some of them are so new as to be still

in the developmental phase while others are nearing maturity. In order to

make any meaningful predictions about growth of the individual technologies or

to project their use in automated offices and work centers of the DoD an

understanding of relative life cycle positions is necessary. Such an under-

standing of the technologies as they now exist in the industrial world may be
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acquired through examination of Figure A6. As previously mentioned, the tech-

nologies are expected to be assimilated by the DoD about five years after

adaptation by the civilian sector, however it is expected that they will main-

tain their relative positions on the life cycle curve. Also, it must be re-

membered that technologies are being combined and blended at such a rate as to

alter the nominal life cycle. Such innovations as bubble memories, very large

scale integration (VLSI) and fiber optics and their incorporation into the

technologies will further alter life cycles.

ELECTRONIC MAIL

The report recognizes that there are any number of possible definitions

which might be applied to electronic mail and presents two definitions as re-

presentative. (1) Electronic mail is the delivery of a document from one

place to another by electronic means, and; (2) Electronic mail is a substitute

for regular mail in which at least one of the transportation steps is via an

electronic delivery.

The media for processing electronic mail includes facsimile machineL,,

communicating word processors (including intelligent typewriters, computers

and their computer based message systems).

Electronic mail systems may be divided into three general categories:

facsimile, word processor, and computer based. The communication networks

which support these systems are:

(a) U.S. Postal Service Electronic Mail Service

(b) Common Carrier/Value Added Services and Networks

(c) Corporate/Private/Government Networks

The total electronic mail requirements of any given office may be satisfied by

any single combination of a system and a network or any multiple combination

of these.

Electronic mail, in one form or another, has already arrived on the

scene and is viable and growing. Rising postal costs and decreasing electronic

mail costs coupled with the speed of electronic mail delivery assure the

continuing growth and success of electronic mail. At least one third of all

First Class mail is computer generated and lends itself very well to being

processed electronically. Proliferation of communicating word processors, fac-

simile, intelligent copiers, computer output microfilm, and computer graphics
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will place greater demands on electronic mail systems and will encourage their

development.

TELECONFERENCING

Teleconferencing is a generic term covering a variety of conunication

modes linking two or more conference participants at a distance. Three prin-

cipal modes have been identified and studied, audio, video, and computer tele-

conferencing. Linking of conferees between locations, which may be world-

wide, is by means of conventional telecommunications channels and equipment.

These modes may be a hybrid combination of methods. For example, audio

coiferencing may incorporate facsimile to exchange explanatory graphics, video

conferencing almost always involves an accompanying audio link, and in some

cases a provision to transmit graphics which are beyond the resolution capa-

bilities of TV cameras. Computer conferencing may have to be augmented by

side telephone conversations among participants. In practice, the various

conference modes tend to be multimedia in nature.

The intent behind employing teleconferencing between remote locations

has been to conduct organizational operations without recourse to frequent

face-to-face meetings, to reduce the inconvenience of travel, to cut costs,

and to improve productivity.

Teleconferencing, as a mode of communications, has been intensively

investigated over the last two decades by common-carriers such as AT&T, Bell

of Canada, British Post Office, large companies with dispersed operations such

as Dow Chemical, General Electric, decentralized banks such as Bankers Trust

of New York, Bank of America, and several Government agencies such as General

Services Administration, and NASA. Most of these organizations have imple-

mented either test or operational systems.

The DoD has lagged behind the civilian sector in the application of

teleconferencing to facilitate its normal administrative business. However,

attempts have been made to apply the concept of teleconferencing to command

and control, most notably within the National Military Command Authority

structure and within Army, Navy, and Air Force organizational units committed

to possible combat roles.

It must be recognized that segments of the DoD differ in their criteria

as to the requirements and usefulness of such systems. Time lag, utility, and
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availability would outweight cost in command and control situations. Cost

versus utility would be a primary issue in the conduct of most lDoD adminstrd-

tive business.

FACSIMILE

Facsimile is a communications technique that generally falls between the

mail system anti ather methods of page transmission, e.g., teletypewriter. In

this position, facsimile has such a broad range of applications that future

utilization is almost unlimited. One of the previous limiting factors on the

growth of facsimile was the high relative cost per page transmitted as com-

pared to the mail system. Increasing mail costs and delivery delays within

the U.S. Postal Service coupled with decreasing costs associated with facsim-

ile have had a positive effect on the movement toward greater utilization of

facsimile for transmission of time sensitive material. The telephone com-

pany's adoption of a one minute rate, and development of facsimile machines

capable of transmitting a page with extremely high resolution in as little as

20 seconds has now made the per page transmission cost by facsimile much more

attractive.

The use of facsimile is generally divided into two application cat-

egories, convenience and operational [3]. Convenience facsimile provides a

service primarily for the convenience of a general class of users and the

terminal is operated by the user, rather than by specifically assigned

personnel. The equipment may be located on the desk of the user, in his

immediate vicinity, or at a central location servicing a larger group of

users. Operational facsimile provides a service in support of a specific

operational function, such as weather information dissemination, mail distri-

bution, or command and control . The terminal is usually operated by specif-

ically assigned personnel.

Within the Department of Defense, facsimile application does not appear

to be as widespread as in the private sector and development seems to trail

industry trends. Principal applications are currently centered on the trans-

mission of meteorological maps, data and photographs, and administrative

materials.

[31. NOSC TN524, Facsimile Imagery Technological Forecast, by TAL. Comport,
15 September 1978.
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Facsim~le machines are being adapted to com~municate with devices other

than another facsimile machine. The ability now exists to enter information

from a keyboard or other type of computer terminal in ASCII or teletypewriter

format and have it reproduced onl a remote facsimile machine. An ability to

transmit documents which have been stored on tape is being developed. These

features coupled with polling, "broadcast"~ or multiple addressing, arid auto-

matic retry after receipt of a busy signal tend to lead toward the day when a

facsimile system may be hooked up to bulk storage such as a central data base,

or "file cabinet" for documents. With such a system, a request for document

transmission could be entered from a conventional terminal and thle central FAX

system would transmit the document to a remote machine at a specified

location.

Development of machines which produce copy on plain paper rather than

coated paper is expected to decrease paper costs from the present 2 to 10

cents per sheet to about one cent per sheet.

Signal compression has substantially reduced the high bit rate nominally

associated with digital transmissions. Economy in transmission time is ac-

complished by inhibiting the scanner when it is passing over large blank

spaces or by rapidly passing over blank spaces. Various algorithms have been

developed to further optimize these features. Even further economy, along

wth higher quality copy, is expected from machines which will preview a

document then select an algorithm from its memory which will best handle the

type of document to be transmitted (i.e., line drawings, text, photographs,

microfilm).

WORD PROCESSORS

Word processors range from relatively simple electronic typewriters with

a memory to elaborate terminals incorporating extensive operator aid and

storage facilities. Some word processors have communications capabilities

built in when they are manufactured and others are capable of being adapted

for commnunications, either in the field or in the manufacturer' s service

facilities. Most manufacturers now offer some communications 'acility onl

their latest machines, either as anl option or as a part of the system. Some

(ommunicatiug word processors (CWP) are highly advanced and flexible, and can

Ailso (ommunicate with compatible mainframe computers, terminals, telexes,
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TWXs, photocompositors, and other CWPs. Protocol translators, available

either as part of the software in a given CWP or as part of the conmunicatons

network, permit word processors to overcome protocol and code differences when

talking with each other and with other devices. Some models of CWPs offer

unattended reception with stack paper feeders. A few sophisticated shared-

logic systems also offer store-and-forward "electronic mail". A number of

display-type WTs offer CRT-to-CRT communications so no paper is required.

Others can communicate one document while the operator is working on another

(called "background mode" or "background communications"). There is no

question that CWPs will be oT of the major office links in future information

networks [7]. As of the end of 1978 only about a quarter of the 400,000 word

processors in the U.S. were communications capable and less than a quarter of

those were using the communications mode. These figures might lead to the

conclusion that there is some foot-dragging going on as relates to making use

of the communications capabilities now existing or available to word processor

users. This reluctance to get involved stems from several sources. There has

been considerable difficulty about protocol, codes, and standards, - which are

now being overcome. Lack of knowledge and understanding of advantages to be

gained by going "online" on the part of users has also been a contributing

factor. Many of the most successful communications with word processors is

now taking place in systems that were originally conceived of as data entry

and intelligent terminals networks, supporting the primarily arithmetic-

oriented data processing, rather than the word oriented text editing tasks

[8]. The development of communications networks, provided by third parties

and available as timesharing on-demand, or full-time basis allows WP users to

go on-line even if their volume does not warrant acquisition of dedicated

full-time circuits to support their communications needs.

Large numbers of word processors are being procured by business and

government but few of them are capable of communicating and even fewer are

actually used to communicate. Capabilities of word processors are being ex-

panded almost daily as vendors try to include the latest innovation or gimmick

in order to meet competition. Some of the fancy frills are not really nec-

essary for most applications but may be played up by the salesman in order to

[7]. Kutairk, D, Communicating Word Processors: A Growing Role in Electronic
Mail, Communications News, November 1979, page 50.

[8]. Communicating WP, Datamation, July 1979, page 202.
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,nhance the prestige of his machine or company. A serious evaluation of needs

versus capabilities is indicated during the procurement process.

Communicating word processors are incorporating hardware and software

options which closely resemble computer capabilities, including the ability

to process data, access remote data bases and libraries, and create graphics.

Some may be interfaced to computers, facsimile machines, optical character

readers and other peripheral devices designed to extend their capabilities.

Several computer vendors and software vendors are offering packages which al-

low word processing to be performed on mainframe and mini-computers.

INTELLIGENT COPIERS

Intelligent copier, communicating copier, and intelligent copier/printer

are terms alternately applied to a new technology in the field of copying and

printing. Intelligent copiers are really hybrids that combine a number of

technologies, such as those usually found in digital computers, phototypeset-

ters, and the standard variety of xerographic-style copiers. Input to intel-

ligent copiers comes from either computers, communications lines, or word pro-

cessing systems in electronic form; there is no imaging directly from a docu-

ment. Simply stated, an intelligent copier is a new type of peripheral device

that can be used as an output printer for both word- and data-processing sys-

tems, in place of, but more likely in addition to, daisy-wheel printers, ma-

trix printers, or even photocomposition units. In operation, all intelligent

copiers receive digitized information, then re-create a line of characters

that is scanned by a fiber-optic wafer, a low-powered laser, or some other de-

vice. The digitized signal is then transmitted through either fiber-optic wa-

fer, a low-powered laser, or some other device. The digitized signal is then

transmitted through either fiber-optic rods, mirrors, or wires, to a photo-

sensitive device that reconstitutes the image dot matrix on a master, drum, ot

belt. The process is completed with the printing of the required number of

pages in the specified number of sets. The most outstanding characteristic of

intelligent copiers is their speed of operation. The performance measurement

of intelligent copiers is put in terms of pages per minute, as opposed to the

- A-14

----- .---------------------------------- --



t rid it i orat chatactecrs per s ecoril )rI I ines per mi riuv Te.'he se( ('ld (1 ca r ac(tc r -

is t i c of IllI intellIigenitu ) fi e r s is h iit t hey ha~ve I flit I i )1u- fl t. ca p ahbiI I t y

I u Y uc t ioniial ontic p t (,f ; tte Ige iit p )1ets i s s hown inr F igu re A7 [ 101

Fhe intelligent op ier is i veiy niew tt-chiiu ogy , just ent er ing thte

markotp lace and stl searching f-c it-, nic Hito iinteil igeit. copier pro-

csse.i li,,itaL information V(cejvctd ci tlic Iirect ly fi-om a computer, i. om a

magnetic tape input- periplic cal , oi- t iiu -t oufuui (atiouls nme and outputs ha rd

CPU

N ERFAcF

NT ACt

I OCR LP C, CHARAC' F~ RAP PCAN

NTERFRCE T L~P EEA Po P

MOCEM PAPERt.

SOR CO _ EA

MAC,

TAPE

F~ gu ro A7 . Tn te I gent Cop i t, r Yunt iuna I Concept

c opy .-jt h igh speeds . 'I he i r mairi iip Ipr i cat inn is, p rodu.( t 1 ol Of lajrgf vo Iutims o I

prinrted material which may inc lude text , forms, graphic, ot comb i not i ossof

t hes e

As iresil t of high costs involvod int piir, h iri en 11 1 riIg Il'C lies, .111,

thte Iarit oiitp-,it caplabi i ities ulhicr niot h, ' Iii v tit I itd ii (rider ti h IW.

ri; ost effe t iveness, hcsc rievic Cs are get t iri, It tr () i : I v , sti I lany

19 Ni ( kc I , P J. Rep ro ioltv i ri rt o( taj Li' I e hiiriuI .gy 'br)Ierri
(if f i x 'r,( eri i cs , 'r r (h('r 19/9 11) g ptw 7

10[ 11,1 ))-u I fi Alirr ,'t s, I Ijtitmajt i i., Ic Jirtjria v 1 . 1'ige 12 2.

A - I'



poLent ial users are adopt ing a wait and see aLtLitude while waiting for prices

tu come down an]I for system de-hugging to be completed.

ELECTRONIC FUNDS TRANSFER

Electronic Funds Transfor (EFT) refers to the concept of a checkless,

cashless transaction mechanism by which funds are transferred automatically b.

eletronic means. 'here it, several types of EFT systems. Their :,t i , de-

LendeaL uprr !he application arid environment in which they exist•. Ti- thing

CL'it ali ci them have ill (onoiii is a computer t'. pertoit-i the proces::irig and

I 1m .inications system to irinterconnect the various nodes. The types i ri ulue

,, oiithorized banking services, cusLomt-.-,tit-,ted p:ynierit sy' ., n,,ms, a,.ii -ot-

sale systems, credit ve it icati,,i/autirlo izatioll systems and aritojrttd haking

faciliti-:.,.

he greatest acceptance of EFT principles, as well as the greatest ap-

plication, has been in the area ot commercial banking ll.

The Federal Governmeit and ,.rtain state and local governments are

already comlmitted to the ,1' o "] in the conduct of their -Ia ly I usiness.

Social Se,. :x paymenits, ,elIfare payVmrerits, government payr,il, pensior i

retitemeen payment s i a rd govfurniieu t -to-gavernictit Lnds transft-L . are a]

handled ',, T svs tems an! have provi(cd many beneftt L, everwie corrnit-

All forms of EFT are expandiig ii) the business eiivironment. Cont inu rig

utilization and expansion of preauthorized banking services by goverrment is

expected. Requirements for applications of the otlh r four EFT types within

DoFb is not clearly indicated.

I MPUTER AIDED INSTRUCTION

Computer aided instruction (CAl refer:. to any of ! widu range of educa-

tional techniques that rely on a comput assist iii presentation of learn-

,ig matfrial. Applications may be as simpi, a si1,le stuidelut studying with

the aid o t a desktop personal type minicomputer -r m,iv involve mainy studeints,

large main frane ,omptter, and an extensive c(riitll i it Ottions iet ,ork. Cl r-

.- i I.j may range I orn bas i c edi cat ion thro ugh po:, t - g ra dua t ( SL I I ILS to spe -

rai zed techni(il training a trd ,r gming.

111 Ciruiteci zed Fund Tr.ans feC rvst 'tm, Dati Commuri t Atts, ebro, bb
page 39.
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It is nut essential for students to be (ontinuously in communication

with the computer to obtain the benefit of a computer based system. Indeed,

it is possible to conceive of systems where the stUdent is only in intermit-

tent contact with the computer, and these may in fact be economically if not

educationally the most prolitable systems to develop. It has been shown, how-

ever, that on-line "conversation" between the student and computer is an in-

portant compont-nt ot such systems. Computer based systems must not he consid-

ered as entirely divorced from the normal human interactions of traditional

Leaching; they are most likely to complement standard teaching techniques and

become integrated with them.

The decreasing costs of computer technology and the increasing complex-

ity and quantity of information to be imparted and assimilated make CAI a very

natural tool for helping to solve educational problems. CAI is a growing

technology which is just now gaining maturity and which is bound to grow

considerably in the next decade.

COMPUTER OUTPUT MICROFILM

The use of computer output microfiln (COH) and computer-assisted re-

trieval (CAR) in creating, storing, and accessing files and records offers a

solution to many of the problems in record management. Virtually anything

that can be reduced to paper hard copy form can be stored on microfilm, redu(-

ing volume and costs of storage. Use of computers allows microfilmed material

to be retrieved from file in a fraction of the time required for paper based

systems. Material stored on microfilm may be digitized and processed by com-

puters or transmitted via digital communications circuits.

COM is another of the relatively new technologies which is just achiev-

ing maturity. One suspects that it has not gained wider application simply

because vendors have not been aggressive enough in their sales efforts. In-

creasing costs of buildings and storage space for paper based files and the

virtual explosion of information which must be stored for both short and long

terms assures the continuiig growth (At tiis tecaiol ugy.

COMPUTER GRAPHICS

Computer graphics entL iis tne tise of , comput,'r to dIiaw a two or three

dimensional picture, map, graph, chart, ditgr-aim, or renderiiig t,,r tihe pirrpose

of illustration or demonstration. The grapjhiL mty 1-, tiplayed o, a ca thode

A-17

IWION



ray tube (CRT) or on a plotter which draws directly on paper or ",verhead pro-

jector transparency. Graphics displayed on CRTs may be "dumped" to a plotter

or printer which will provide hard copy, or photographed with a high resolu-

tion camera to provide a film record.

[he use of computer graphics to present information to management in

concentrated and highly useful form is one of the most valuable tools to be

decived from computer technology. Much of the information now presented to

managers is in the form of masses of numbers on computer printout sheets and

i. 'iterally overwhelming to the busy executive. Since man doesn't think

iiaturally in strings and arrays of numbers, but rather in images, presenta-

Lion of information in graphic form allows managers to start their thinking

processes quicker and to proceed from a base of greater perception (12]. The

ability to display computer graphics on a cathode ray tube and to manipulate

inputs provides a capability for playing "what-if" games and performing com-

parative analysis over very short periods of time.

Managers, of course, have always had access to high-quality color graphs

and charts drawn by in-house artists. Put computers ensure that information

is received before it becomes stale. Charts that once took as long as two

weeks to develop are now produced in a few hours or minutes, thus enh1bing

managers to see more up-Lo-date data and to request new presentations on short

notice. Middle managers will also be able t,, play more "what if" games,

asking the computer to plot out the results of more than one business scenario

[131.

Computer graphics has been around for years, but only recently has it

become quick, inexpensive, and friendly via a desktop computer and optional

peripherals. Computer graphics may be prepared by a system as small as a
"personal" computer with a built-in electrostatic printer or by a large system

based in a central computer and having a number of interactive edit terminals,

serveral input devices and a selection of output media. Communications cap-

abilities make possible the use ot remote databases in preparing computer

graphics as well as the delivery of graphics to remote and portable terminals.

Development of the microprocessor and decreasing computer and peripheral costs

together :ith i greater understanding of computer graphics capabilities makes

121. Kelley, ND, Computer Graphics: Info At A Glane,, Infosvstems, December

197L, page 37.

131. The spurt in computer graphics. Pus'ness 64-o4, tine I., (980, page 104.
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it easy to understand the increasing demand for computer graphics in manage-

nient situations.

Computer graphics in the field of management will probably be the fast-

est growing of all tile technologies considered in this report.

PORTABLE COMMUNICATIONS/RADlO PAGING

Portable communications and radio paging free the executive from the

confines of his office while allowing him to remain in contact and citrol.

iA may be connected to his office by a radio link or summoned by a radio pager

to make contact by telephone or with a portable terminal on a telephone line.

Either way, it may be said that his desk travels with him and the facilittes

of his office are available electronically. Th- executive caii read the mall

in his electronic in tray, receive text and graphics messages, addre.ss cor-

respondence to others, send notes to himself for liter followup, carry on

conversations with anyone who has the appropriate terminal and communi 4ations

facilities on a worldwide basis, or perform a full day's work, all via port-

3ible terminals. This technology may be viewed as an invasion of privacy and

leisure time by the executive who needs some quiet time away from the oflice,

,.r as a golden opportunity by the workaholic.

Portable communications and radio paging are growing in the applications

4 .ii:J will continue to do so. Executives will increasingly utilize this tech-

nology to gain greater mobility. Additionally, portable terminals will be

uoed by those lower echelon personnel who spend their work day away from the

ffice but need access to data bases or libraries in order to carry out their

assignments.

CONCLUSIONS

Application of many of the technologies discussed in this report has

traditionally been in the area ot office services in support of administrative

functions. This is especially true for word processors, facsimile, office

copiers, computer output microfiln aid the various forms of teleconferencing.

Computer graphics has generally supportcd technical and design work while

,le(Ltronic funds transfer and computer aided instruction have eath rcided in

the r own niche. Communicating, or intelligent Lopiers are a ne , cholgy,

,ast coming onto the scene and are not fitted firmly into any particular slot.

T ie pervding theme of this report is that computers and (,)mpute r techno!1 gv

A- 1q
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are paramount to development of information processing arid handling systems of

the future. The concepts involved in bringing about an integrated electronic

office through digitizing the input and output ot information processing and

distribution equipments and then using a controller, a computer, to tie every-

thing together and direct the interface is discussed and illustrated. It soon

becomes obvious that if such concepts are to evolve in an orderly tashion and

achieve tht, ultimate goal, an electronic integrated olfice system which is

co ;t effectv, and highly productive, then there must be an improved under-

standing on the part of users of the concepts involved. Likewise, the dis-

" piines currently applied to data processing must be applied to the comptiter

coutrolled office equipments. The ideal situation would be for the devices to

be transparent to the operator but for this to be so there must be 'n involve-

nent of compute, personnel, programmers, systems analyst, and data base naiil-

agers. Presently, the more sophisticated word processors come with their own

software tackages, and some hardware features, which are better understood by

computer programmers and operators than they are by the usual word processor.

The initial incorporation of an elpctronic mail system into an existing m,,in

frame computer requires an understanding of office workflow whiit i, nut gen-

erally pus!:Essed by the computer programmer or perhaps even by a systems an-

alyst who is prone to think in terms of data processing applications. The

same may be said of the data base manager who is faced with atcommodating word

pz-cessing in what heretofore has been a data oriented world. When the re-

quirement for communications between various nodes of the oftfie system (re-

mote libraries, microfiche files, dispersed processing terminals, etc.) are

added to the picture then there must also be an understanding between the ad-

ministrative office manager, the data base manager, an the telecommunications

manager. Vendors are already producing terminals which are designed to inter-

face with several of the technologies discussed, with the full expectation

that this is the way of the future.

The development of the integrated electronic office will occur in an

evolutionary process as a need is perceived to apply the technologies and as

funds are made available for procurement of necessary hardware, software, com-

munications networks, and specially trained personnel. The movement towards

automation of information processing and handliiig systems ,ill be dictate,i by

the necessitv to reduce travel, cut information tLransfer cost, ,issok iated with
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traditional processing and delivery ,nethcJs, and to reduce transfer delays of

important and perishable information.

The move towards office automation has already started in both industry

and government. It will accelerate as the costs associated with personnel

continue to increase while those associated with hardware and communications

continue to decrease.

Personnel, both the manager-user's of the integrated electronic office

and the system operators will be a major factor in the speed with whiLh the

new technologies are acquired and the success of the systems after they are in

place.

(a) Mlanagement personnel. Management oriented personnel who enter the

field of office administration and the chain leading to top manage-

ment positions in the field of administration usually have certain

basic skills which they have acquired in costs of operating admin-

istrative functions but their employment in this area will require

that their costs be at least prorated among all departments who use

their services.

The research coaducted has led to the conclusion that there are, for the

most part., no industry wide standards for protocols to be applied within the

interfaces between equipments. It is understandable that such diverse tech-

nologies as word processing and facsimile, each of which developed as stand-

alone technologies, have given little or no thought to the interfacing of

those technologies which is now taking place. However, even within a single

technology the same interface problems exist. Front-end or in-line processors

have been developed to overcome some of the problems but not all. Some pretty

strange things still happen when a word processor which uses one algorithm to

perform word underlining is interfaced to a machine which uses a vastly dif-

ferent algorithm. Continuing development of microprocessors and their incor-

poration into equipment communications interfaces to overcome these incompat-

ibility problems is bound to help, but greater attention is needed in this

a-rea. If universal communications compatibility is not achieved between every

nodel of each of the represented technologies, then ,onsideration must be

given at time of systems procurement to acquiring systems and equipments which

.ire compatihle. Close coordination between those individuals who acquire

systems and experts in the field ot telecommunications is strongly indicated.
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APPENDIX B: SLMMARY OF MAR, INCORPORATED TECHNICAl REPORT NO. 257,

IDENTIFICATION OF TELECOMMUNICATIONS DEMANDS BY DOD SERVICES WITH REGARD

TO NONTACTICAL COMMUNICATIONS NEEDS, DECEMBER 1980

INTRODUCTION: A survey was conducted to obtain information to be used for

projecting the telecommunications requirements and patterns resulting from im-

plementation of office automation technology. Selected representatives from

seven Department of Defense (DoD) Military Departments (MILDEPS) and Agencies

were interviewed to obtain current and projected activities that are or will

employ office automation technology. Emphasis was placed upon projections ol

future developments in office automation that have a high probability of af-

fecting communication demands upon the DCS network. The seven MILDEPS and

Agencies queried were Defense Logistic Agency (DLA), Defense Intelligence

Agency (DIA), Defense Communications Agency (DCA), Departments of the Army

(USA), Navy (USN), Air Force (USAF) and Marine Corps (USMC).

SUMMARY OF INTERVIEWS WITH MILITARY DEPARTMENT AND AGENCY REPRESENTA IVES

DLA - Plans for procurement of Nationwide communicating woid processor

network

DIA - A ten year Master Plan which includes:

- A facsimile net, using AUTODUN II for daily traffic volumes

estimated to reach 3000 messages per day.

- World-wide data base query. Anticipates use to increase with

experience.

- Communicating Word Processors. Current plans are for accessing

local data bases with expansion as transmission circuitry

efficiency is increased.

DCA - Document development and coordination regarding use of computer

conferencing techniques were prepared. Computer conferenting

networks were established and disontinued.

A summary of the type problems encountered are: Obtaining

terminals and action officer timiliarity with operatioii ol the

terminal in the network, social factors: individuals intvract

differently in a computer confereoce than they do in .i t.e to

face conference.
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Most of these problems are expected to diminish significantly as

office automation becomes more prevalent, and as individual action

officers and conference leaders become more experienced in compu-

ter conferencing.

Computer conferencing is seen as being more attractive to

technical personnel because technical personnel are usually more

accustomed to non-personal forms of communication. Computer con-

ferencing is also seen as being particularly useful in crisis op-

erations where timeliness in obtaining essential information is

more important than receiving smoothed polished statements.

- Communicating Word Processors, are being implemented to facilitate

internal processing and staffing of correspondence.

USA - Electronic Mail and text editing is currently employed by some

1300 DARCOM users. Plans include testing electronic mail using

two PDP-1170 systems equipped with a variety of terminals, print-

ers and autodialers.

The next development in DARCOM will be to establish oflice

clusters consisting of a microprocessor, eight dumb terminals and

one printer. , ddi.tional software packages will be developed. The

estimated cost of each of these clusters is forty-seven thousand

dollars. DARCOM currently projects that twenty to thirty thousand

personnel in DARCOM will be serviced by these clusters by 1985.

The overall architecture plan for interconnecting the clusters is

to tie the microprocessors on a local bus network with a controll-

ed cue query for shared data bases. Transmission of classified

data will require installations adhering to the Red/Black stand-

ards. Pilot studies of electronic mail systems are being conduct-

ed at Fort Benning, Fort McPherson and Fort Ord.

Automatic retrieval and transmission of records. A major

telecommunications impact is expected over the next five years re-

sulting from current efforts to accomplish a computer aided micro-

fiche storage and retrieval system.

The Army is in the early stages of accomplishing a HQDA staff

computer network for improved and more efficient use of the Force

Structure Data Base. IJSAMSSA will continue to maintain the central
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data base. A network control center will be installed to control

13 remote processing centers which consist of mini computers lo-

cated in the Washington, D. C. area at command and staff levels in

the Pentagon, at MILPERCEN, Hoffman Building, the Army Concepts

Analysis Agency in Bethesda, and the Army Research Development and

Acquisition Information System Agency at Radford, Virginia.

Upon successful implementation and operation of the HQDA net-

work, plans are to expand the system to include major Army instal-

latiui, in CONUS. The purpose is to provide interconnection be-

tween major Army Commands with high speed data links interconnect-

ing a centralized data base. Specific estimate of data rates or

of traffic volume is not available at present. The potential ex-

ists for expansion overseas but that effort is even less defined

than the CONUS expansion.

USN - Navy Information Management System (DONIMS) is an electronic

mail system for Navy offices in the Washington area that uses op-

tical character readers (OCRs), keyword/phrase indexing for cor-

respondence routing and control.

- Navy Surface Weapons Center Experiments. A pilot system to pro-

vide electronic mail, word processing, teleconferencing, data dis-

tribution, data base management, information cataloging and data

processing interconnected by a 9600 baud external transmission

net between four processing nodes, using 66 terminals.

- Ships Parts Control Center, Mechanicsburg, PA, is participating in

a pilot program for office automation system productivity measure-

ment.

- Technical Office Automation and Communications System (TOFACS) -

addresses advantages of electronic mail and conferencing tech-

niques. The David Taylor Naval Ship Research and Development Cen-

ter is incrementally implementing office automation on an experi-

mental basis. At present there are fourteen video terminals ac-

tive. These terminals are interconnected by a PDP-I170 minicom-

puter equipped with word proces ,ing software. This system is used

for electronic mail, text processing, maintenance ot calendars,

scheduling meetings, and providing assistance to the engineer/
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scientist in the form of plot generation, developing graphic dis-

plays and computational support.

Additional terminals are being purchased to expand the system.

Continued success in office automation is expected to result in

office automation throughout the center. A goal is to establish

electronic mail and conferencing with elements of the Naval Ship

Re'-earch and Development Center located at Annapolis, Maryland

in order to decrease travel requirements. One method under (ur-

rent consideration is the use of electronic blackboards. Closed

circuit television is desirable but not currently considered

feasible.

- Other Navy systems, descriptions and status of Navy systems are

presented for

- Shipboard NonLactical Automated Data Processing (SNAP) and

(SNAP 11). Primary applications are envisioned as pro-

cessing of supply, finance, personnel, maintenance and

adrainistrdtive actions aboard ship.

- Navy rechnical information Presentation (NTIPS). A goal

of NTIPS is to convert technical information into digital

form for storage ind transmission to user sites.

- Navy Automatrd Publishing System. The Navy Publications

and Printing Service Management Office is pursuing a long
range plan to evolve from centralized printing to servide

center printing with the eventual goal of accomplishing

printing at user sites. The estimated annual volume of

printing accomplished by the Navy Printing and Publishing

Service is 10 billion pages per year. The Navy currently

maintains a document warehouse encompassing 5 city blocks in

which materials are stocked for rephunishment (secondary)

distribution. A typical Navy carrier ship stocks about

15 tons of pre-printing documentation.

It is considered likely that by sometime in the mid 1990s

all publications will be electronically distributed direct

to the users, stored at user site in digital form (magnetic

B-4 "T



tape, disk or some other noni volatile lorm). Users i I I

access material by ,)mputei aer istance , and printirg will be

accompl istied on demand basis. The use of militar\ ( umnuni-

cation circuits for transmission of the digitized electroine

input to the intel legent copiers/electronic printing systems

is considered to be a very attractive alternate to use of the

mail and other conventional distribution methods.

USAF - Publication Information, Printing and Processing (PIPPS) is an

experimental system using word processors and electronic mail to

automate document update and production.

- Air Force Data Services Center is experimenting with off ice

automation with a goal )f reduced manpower and chauges to work

patterns and organiziti onil struitures.

Improved Administrative Capabilities fest (IMPACT). An experi-

mental configuration is insta!led at lanscom Field in support ot

the Air Force Systems Program Offices (SPO).

Command Management Information System (CMIS). The JIIS is being

developed to provide an Air Force Systems Command inlformation

system. The CllS will link all major departments, laboratorie

and test centers with an integrated data base information

system.

Other Air Force activity in office automation. Command wide

information systems are being developed by the Str.ite.ic Air

Command and the Air Force Logistics Command. On base informa-

tion management systems are being developed at Bolling AFB and

Air Force installations in San Antonio, Texas.

USMC - Plans includes utilizing DOMIMS to support Htq UtSC. No develop-

ment efforts are planned other than monitoring industry off-the-

shelf equipments.

USCG - The U.S. Coast Guard has created a special two year study group

to address implementation of automat ion infu rnat ioi man.jgement

and to determine the potential benefits and impacts t, .iitomnted

information technolngy. To this end, the study proup is composed

of Coast Guard personnel proficient iii ele t cal engineering,
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data processing, word processing, telecoununications, research

and development, and administrative management. TIhe study group

has been in existence for six months. Planning strategy whi(h

is emerging at present includes addressal of organizational

structure within the Coast Guard tteadquarters whic wi 11 ta cil-

itate addressat ot the interactions betweon tt-lecoimuni .ations,

ditomated informat ion systems and f ield operat ions. Preferred

policy at this time is ,,e which will provide miaximul ercuniage-

ment tor local level innovational development ot automatioi.

Direct itves froml Headquarters Coast Guard are foresen to be

broad JuliLc stit menrts which include guidante in ,irens Lo be

konsiuetcd ,lii ri nr implementation of auto0ation. Coast Guard

Autmna t ifi etfoft s t, daite are outliined below,

Centralized Data Bases.

- Financial Inf,-rmation System. The Financial lnformtion

Sy.tem is opera ted under the purview, of the ioast Guard

( omptrol I ler . .nformation 1 m fit ld Ii lid onit, i t i .m:,w I I(-

to He dijuart.ei, Coast Guard for iLc ILsloil Ito th, 0 .11

base.

- 'IerchadlL SLIp lafollmatLon System. A cent rat ii ze d li ta a

is maintained which provides informat ion (onc.'ning -

chant ship locations and planned routes.

- Marine Safety. A centralized data base is maintained whiTh

allows direct access by Coast Guard districts. A contract

with GTE Telenet has recently been accomplished for adding

a "Value Added Network" to this system. The Coast Guird

will operate a computer center from New York. Intercon-

nected terminals will interchange information for contiol

of helicopters and boats, and for execution of search

pattern algorithms.

Personnel Management Information Sytem flPMIS). The P'r-

sonnel Management Information System is a 15 ye'ar old batch

processing system. Field units at Corpus Christi, Molby,

and 8th District Headquarters art using IBM System 6 word

protessing systems tor preparing input to the PMIS (as well

as performing other local functions).



- Joint Uniform MI i itary Pay System (,JUMPS). The Coast Guard

is considering adopt ion ofi the -JUMPS system. At pirescnt

there is preference in the Coast Guard tot a distribuited

processing syStem rather than a central ized JUMPS system.

- Management Anal ys is Group at Coast Guard Headqua rtcrs. Th-

ManiagementL Anialysis Group has a st anda lone svsteni klown as

CPT, which is uIsed tor developing publicat ions, index I ist

aInd distribtitiaii lists .A standalonie Lexicon word Ir,-

cessing system is usedl for general typing.

-Implementationi Activity

- District Minicomputer Systemi. The Decision Support Systemi

Study Group is develop irm, an archi tecture for a district

minlicomputer svstorn which will support alpproxiniat cl 30

Field managers . The sNvs ter w ilt proyvide support ?n a

demand ha sis5 all ow lug use~rs ta oh ta in inforilla t ion fron, the

centeraLized it a,sr Pr vision will he inclutded for

local data mi.-!nipulit iou (,I informat ion received f rum

ceoti-il data baises, or inioruiation obtained locally.

- The IBM System 6 Word Processing Systemi. Inistal !Iation:; at

orpus Christ i , Molby and 8th District. Headquarters 1Liv,

word processor ins tall ed wh ichi aie used for- maintaining

personn~el recoids a)!d va Iida3t ing travel aorders in iddi tian

to, providing input to the Personnel Management hIt ormati101

System. The Corons Christi System is also beinig Used by

operations, engincering arid f inance personnel.

- Local Implementation. Field conmmands are evolving the use

of word processors for use in research and development,

administration and finance. E-juipment is being ct tained

tinder local funding authority.

- Semi-Automated Message Processing System (SA'1PS) 'FTe

Coast Guarud Office of] Felccommuni cat ions Management is

ITmpIemient ing a s;ystem to rouiL the manpower interis \'eness.

of ijstrict Cc-iiuuni cat ions! Centers, Ilie system is expert el

to provide stjffiL lent increases in efficicncres to allow

the commiuicat ion centers to meet anticipated arnial. in-

reise in message trafIlic witjwn exist ing lev'els iof

j R-7



personnel resources. The SAMPS is envisioned as the signi-

ticant initial step toward the development of an integrated

Coast Guard Telecommunications Network, capable of proces-

sing record message, data and electronic mail.

The Concept of SAMPS began when the 17th Coast Guard Dis-

trict acquired an HP-9825 calculator to prepare teletype

tape text of long fisheries messages as part of their ALPAT

Management Information System. The same calculator was

also used to convert MILSTR1P cards to tape tor entry into

AUTODIN. The 5th Coast Guard Division has implementtd i

program which integrates the division word processing

system into the SAMPS Communications Center Program.

Messages are eitered at work stations within the district

and transferred electronically to the Communications Center

for transmission on the District's teletype circuits.

SAMPS will b, used to replace teletypewriter equipment on

unclassified circu its, and he expanded to integrate word

proceszi.ig, data processing, ani telecommunications. A

long range goal 4s to develop the capabi!ity for the SAMPS

system to ;,c.inm ,lsh automatic periodic polling (,f each of

the 12 Coast Guard District's data bases.

SUMMARY OF INTERVIEW STUDY

Considerable interest in office automation exists within the Department

of Defense and the MILDEPS and Agencies. Individuals interviewed during this

survey report that initiation of pilot programs result in strong enthusiasm

from the participants and strong expressions of desire from other organiza-

tional elements to be included. The primary impetus for this interest and en-

thusiasm is the recognized need for improved individual and organizational

productivity. Most organizations are experiencing periodical incremental de-

creases in the number of authorized positions. At the same time, these organ-

izations are receiving pressure to accomplish the same or additional work

loads in less time. The volume of information to be gathered and coordinated

is increasing as military systems become more complex and additional attention

is being placed on interoperability, commonality and integration ol military

actions.
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This survey shows that office automation is being actively pursued by

members of the Department of Defense. For the purpose of establishing a gen-

eral overview of the nature of these actions, it appears convenient to view

them in two broad categories. One category being actions to automate a spe-

cific function in an integrated fashion which crosses organizational bound-

aries. The other category being actions to provide office automation within

local organizational elements.

Examples of this category are found in the Air Force Publication Infor-

mation, Printing and Processing System (PIPPS) and the Navy Automated Publish-

ing System. These programs have the potential for servicewide application of

automation in an integrated fashion for the a(complishment of document prepar-

ation, coordination, distribution, storage and revision of updates. The

eventual system is conceived as (oe in which the writer, coordinator and user

are interconnected by automated technologies.

The Department of the Navy Information Management System (DONIMS) is

another system which can be described as a functional automation system which

crosses organizational boundaries. Current goals for the program envision

that DONIMS will essentially be limited to the Washington, D.C. area. The

posnibility for extension of DONIMS or a compaLible system to field locations

does exist, and part of the system philosophy being followed by the DONIMS

project office includes remaining awareness of maintaining the capability for

accomplishing expansion to field and lower leveis.

Systems of this nature have project offices at or near the Military De-

partment head and there are at least some general ideas of directions the sys-

tem will take in future years. Iniovationas and new developments in technol-

ogy will affect the specific manner in which the systems are implemented, but

major breakthroughs in technology would be required to significantly change

the system concept. The means of transmission of this information has not

been resolved. It appears that information may be transferred in magnetic

form by mail or courier or transferred over military circuits. This decision

concerning transmission of information is a policy type decision which several

individuals reported as being potentially controversial.

Projects are aimed at experimenting with office automation concopts em-

plcyed at organizational elements are DARCOM Expanded Prototype Chl'eter, the

Navy Ships Parts Control Center Project, the Technical Office Automation and
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Communiuations System Project at David Taylor Naval Ship Research and Dlevelop-

mnent Center, and Navy Surface Weapons Center Experiment. The purpose of cur-

rent efforts are to select concepts which will facilitate the accomplishment

of automation of a center or a command. The structure of these efforts at

present appears to be one which will lead toward a single integrated facility

which incorporates jutomation of all functions.

Activil its in this category are characterized by an iterative process of

selecting :]UL0mdtion1 applications, experimenting with them, developing new in-

sigits and new coucepts for additional experimentation.

This dynamic evolution of concepts and methods of employment of office

automation provides very little visibility of future applications. It does

show that the area is active. Individuals report high interest and enthus-

iasm. Work patterns of individuals are significantly changed by office automa-

tion. Individuals report that implementation of office automation offers the

potential for increased span of control. Postulations are that implementa-

tions of office automation could make it possible to streamline management of

an organization and allow departure from traditional ways of organizing a work

force. Projections for future traffic volume are difficult to obtain. Some

individuals report that there will be little or no change in volume of traffic

leaving or entering an organization. Their rationalizat ion is that informa-

tion will be transferred as required. Office automation will make it easier

and more efficient to transfer information, but since people are generally re-

luctant to perform unnecessary effort, they will refrain from going to the bo-

V ther of transferring information unnecessarily. Some individuals point out

that about one in every four attempted telephone calls are actually completed.

Their point is that the use of electronic mail offers a higher completion rate

(the "tcalled"t center is never away from its desk, so to speak), and transmits

Organization automation is often initiated at the local level. Current
dolrthresholds for procurement of equipment are low enough that organiza-

tios animplement office automation without coming to the attention of Mii-

tayDepartment needs.

Otnoffice automation projects can be started by taking advantage of

avalalecapabilities of equipment justified for other purposes but not fully

usdfor that purpose.
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The distinction between these categories appears useful in describng

different approaches being taken toward office automation. There does not

appear to be a generic distinction between these categories. It appears quite

likely that they will merge as office automation capabilities become more

prevalent.

Interviews conducted with personnel outside the Department of Defense

included the U.S. Coast Guard. Results of these interviews reveal the es-

tablishment of a study group composed of experts from multiple disciplines.

The aim of the Coast Guard study group is to determine the potential benefits

and impacts of automated information technology. The study group is ad-

dressing centralized data bases and systems that are in various stages of

implementation. The centralized data bases include financial, personnel,

merchant ships, marine safety, and military pay. The systems being imple-

mented include word processors and semi-automated message processing.

SIGNIFICANT FINDINGS AND CONCLUSIONS. Uncertainties concerning available

technology from industry, methods of implementing office automation, future

jurisdiction have inhibited development of definitive policy or long range

plans. Most individuals report that industry products are developing rapidly

enough that optimum choices of equipment are likely to be obsolete within six

months; these individuals also report that as soon as a system is installed

there quickly appears insight on how to improve the application. A need is

recognized by many for resolving viewpoints taken by requirements personnel,

idministration personnel, automatic data processing personnel and telecom-

munications personnel. One individual stated that he has felt for several

years that an Information Management Agency should be formed at the Department

of Defense level which was staffed with representatives from at least admin-

istration, ADPE hardware procurement and telecommunications. The responsi-

bility of this agency would be to issue broad guidance and to oversee the

architecture of office automation programs in order to ensure that an ef-

fective flow of information can be accomplished.

Long range plans are difficult to develop because it is felt that each

Office automation project should be tailored to each spe ific application. As

of yet, no one believes that a universal office automation package has beeni

dev' loped a.hich is suitable for all applications.
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Quantitative figures for telecommunication requirements between organi-

zations and posts, bases and centers are not available at this time. The

office automation projects are devoting most of their attention to forming

concepts for intra-office configurations with secondary attention to intraor-

ganization integration. "The Air Force CMIS project offices is considering use

of satellite links for interconnection of Air Force Bases. Impressions

received during interviews are that methods for interconnection of organiza-

tions, posts and bases are in the very early conceptual stages. Definitiza-

toa of specific traffic types and volumes can not be accomplished until

o"fice automation is implemented and experience is observed in order to deter-

mine how the users of office automation will develop their traffic patterns.

Repeatedly, personnel being interviewed stated that introduction of office

automation changes individual and organization work patterns. No one inter-

viewed expressed the opinion that they were beginning to see a stabilization

or leveling off of inovation.

Implementation of office automation will place a significantly larger

portion of information in electronic digital form. With expected technology

developments, it is conceivable that within two or three years, all informa-

tion may be readily placed in digital electronic form. Individuals who have a

communicating word processor or similar terminal that is compatible with his

or her counterparts' device will tend to use electronic transfer of informa-

tion by this means rather than by use of military message, facsimile, mail,

voice telephone, or a trip. In short, individuals will tend to employ the

transfer means that is easiest and quickest to use. The volume of interorgan-

izational traffic via office automation will be heavily impacted by local

administrative policy decisions concerning release authority and access to

interorganization trunk lines. Individuals familiar with introduction of new

methods report that there is usually a spurt of activity with new capabilities

that reverts back to normal levels within two or three months.
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